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Abstract

AIM   To study the complications and the risk
factors  of percutaneous liver biopsy, and to
compare the complication rate between the
periods o  f 1987-1993 and 1994-1996.
METHODS   Medical records of all patients
undergoing percutaneous   liver biopsy between
January 1, 1987 to September 31, 1996 in
Songklanagarind  Hospital  were  reviewed
retrospectively.
RESULTS    There were 484 percutaneous liver
biopsies performed. The total complication rate
was 6.4%, of which 4.5% were due to major
bleeding;   the  death  rate  was  1.6%.  The
important risk factors correlated with bleeding
complications and deaths were a platelet count
of 70×109/L or less, a prolonged prothrombin
time of  >3 seconds over control, or a prolonged
activated partial thromboplastin time of  >10

seconds over control. Although physician
inexperience was not statistically significantly
associated with bleeding complications and
deaths, there was a reduction of death rate from
2.2% in 1987-1993 to 0% in 1993-1996. This
reduction  is  thought  to  result  from  both
increased  experience  of  senior  staff  and
increased supervision of residents.
CONCLUSIONS   Screening of platelet count,
prothrombin  time,  and  activated  partial
thromboplastin time should be done and need to
be corrected in case of abnormality before liver
biopsy. Percutaneous liver biopsy should be
performed  or  supervised  by  an  expert  in
gastrointestinal diseases, especially in   high risk
cases.

INTRODUCTION
Percutaneous  liver  biopsy  is  a  helpful  diagnostic
procedure which has been used for 100 years[1-3].
Although   ultrasonography,   computed   tomography,
and   magnetic   resonant   imaging   are   useful   in
investigation  of  liver  disease,  liver  biopsy  is  still
essential  for  diagnosis[4]  in  the  majority  of  patients.
To  avoid  fatal  complications,  biopsy  must  be
performed in patients with indications for and no
contraindications  against  biopsy[5].  In  our  hospital,
this  procedure  has  been  practised  for  several  years.
In 1992 there was an unofficial report of an unusual
high   complication   rate,   but   this   is   the   first
investigative  study.  After  1994,  all  liver  biopsies
were  performed  by  well-trained  gastroente   rologists
or under their supervision; this seemed to lead to a
decrease in the complication rate. Thus this study
reviewed   the   incidence   of   complications   in
unsupervised  biopsy  performed  between  1987-1993,
and  compare  it  with  the  incidence  of  complications
in  supervised  biopsy  performed  between  1994-1996.
Risk factors and additional procedures required for
complications were evaluated.

MATERIALS AND METHODS
We retrospectively collected all percutaneous liver
biopsies  performed  in  inpatients  between  January  1,
1987  and  September  31,  1996.  Eligible  patients  were
aged  15  years  or  older  and  underwent  biopsy
performed  by  medical  staff  or  residents  using
Menghini    needle.    Recorded    data    included:
demographic  data  (age  and  gender);  indication  for
biopsy;   post-biopsy   notes,   both   immediate   and
follow-up;  hematocrit  (Hct)  result  within  48  hours
pre-biopsy  and  5-48  hours  post-biopsy  (if  several
Hct were reported, the median was calculated);
prothrombin    time    (PT),    partial    thromboplastin
time  (PTT),  platelet  count  and  liver  function  test
within  10  days  pre-biopsy;  history  of  FFP  and/or
platelet  transfusion  prior  to  biopsy;  ultrasonography
report and pathological diagnosis.
        Complications were defined as follows: Major
bleeding: a decrease in Hct of 4% or more requiring
packed red cell (PRC) transfusion and/or surgical
intervention.  Minor  bleeding:  a  decrease  in  Hct  of
4%   or   more   not   requiring   intervention   (PRC-
transfusion   or   surgery).   Transient   hypotension:
blood   pressure  of  lower   than   90/60mmHg,   a
decrease  in  systolic  pressure  of  20mmHg  or  more  or
a   decrease   in   diastolic   pressure   of   15mmHg   or
more.
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          Data   analysis.   A   Chi-square   and   two-tailed
Fisher exact test was used to comp  are proportions; a
two-tailed  Student’ s  t  test  was  used  to  compare
means;  and  a  logistic  regression  analysis  was  used to
determine   the   best   predictors   among   several
independent  variables.  Probability  (P)  value  of  less
than   0.05   was   considered   to   be   statistically
significant.

RESULTS
Of 484 percutaneous liver biopsies, 50 biopsies were
performed   in   25   patients   (2   biopsies/1   patient).
The distribution of biopsies in each time period is
summarized in Table 1.

Demographic data.    The mean age of patients was
50  years  (range  15-85  years),  76.9%  (372  of  484)
of patients were men and 23.1% (112 of 484) were
women. There was no difference of age and gender
between  the  periods  of  1987-1993  and  1994-1996
(Table 1).

Indications for biopsy and pre-biopsy data.  Indi-
cations  for  liver  biopsy  are  shown  in  Figure  1.  The
most frequent indication was presence of a space
occupying    lesion,    57.2%    (277    of    484),    other
indications were unexplained hepatomegaly or liver
function   test   abnormality,   21.9%   (106   of   484),
acute  or  chronic  hepatitis,  7.2%  (35  of  484),  acute
or  chronic  jaundice,  5.2%  (25  of  484  ),  infection,
4.5%   (22   of   484),   cirrhosis   1.9%   (9   of   484),
alcoholic   liver   disease,   1.7%   (9   of   484),   drug
related   liver   disease,   0.2%   (1   of   484),    and
glycogen  storage  disease,  0.2%  (1  of  484).  All  pre-
biopsy data comparing between 1987-1993 and 1994-
1996  showed  no  statistically  significant  difference
(Table 1).

Blood transfusion.     FFP was transfused in 11.2%
(54  of  484)  of   all  liver  biopsies,  of  which  69.8%
had  PT  prolonged  >3  seconds  over  control,   41.2%
had PTT prolonged  >10 seconds and 25.9% had
abnormal PT and PTT. The average amount of FFP
given    was    1.8±0.3    units    (range    2-32    units).
Platelet  concentrates  were  transfused  in  1.9%  (9  of
484)  of  all  liver  biopsies,  of  which  55.6%  had  a
platelet   count   70 ×109/L   or   less   and   the   average
amount  of  platelet  concentrate  was  1.9±0.1  units
(range 4-21 units).

Physicians involved in liver biopsy.    Between 1987-
1993,  most   percutaneous  liver  biopsies  were
performed  by  non-gastroenterologist  without
supervision;   after   1994   all   liver   biopsies   were
performed by well-trained gastroe  nterologists or by
residents under their supervision.

Pathological results.   There  was  a  significant
decrease  of  hepatic  malignancy  from  49.3%  (181  of
367)  in  1987-1993  to  36.8%  (43  of  117)  in  1994-
1996 ( P=0.019, Table 1).

Complications.      The overall complication rate was
6.4%  (31  of  484);  4.5%  (17  of  484)  were  due  to
major bleeding, 2.7% (13 of 484) due to tran sient
hypotension,  and  1.0%  (5  of  484)  due  to  minor
bleeding.  The  death  rate  was  1.6%  (8  of  484)  but
when patients who died from other causes were
excluded, it was 1.2%. There was no association
between   age   or   gender   and   complication   (P >
0.05). There was no significant difference between
major   bleeding   between   1987-1993   and   1994-1996
(4.72%,    17    of    360)    vs    3.4%    (5    of    124,    P=
0.617).  The  death  rate  was  reduced  from  2.2%  (8
of  360)  during  first  period  to  0%  (0  of  124)  in  the
later  period;  but  this  was  not  statistically  significant
(P = 00208). Bleeding complication of hepatic
malignancy   (3.5%,   9   of   260)   and   non-hepatic
malignancy   (5.8%,   13   of   224)   were   not   different.
38.7%  of   pathological  findings  of  complicated  cases
were  hepatic  malignancy.  Coagulopathy  was  related
to   both   bleeding   complications   and   death.   In
patients  with  a  normal  PT  the  bleeding  complication
rate  was  3.6%  (15  of  416)  and  the  death  rate  was
1.0%  (4  of  416).  The  rates  increased  to  10.5%  (6
of  57)  and  7%  (4  of  57),  respectively,  when  PT
was  prolonged  by  >3  seconds  over  control,  ( P =
0.017   and    P = 0.009).   Patients   with   a   PTT
prolonged  by  >10  seconds  over  control  also  had
increased  rates  of  bleeding  complications  (10.3%  vs
3.8%)  among  patients  with  normal  PTT  ( P =
0.079).  The  death  rate  in  patients  with  prolonged
PTT,  on  the  other  hand,  was  significantly  higher
than  that  in  patients  with  a  normal  PTT  (7.7%  vs
1.2%,  P = 0.023). There was also a significant
difference in both bleeding and death rates between
patients  with  platelet  counts   70 × 109/L  and  those
with   platelet   counts   greater   than   70 × 109/L
(bleeding  rate:  25.0%  vs  4.0%,   P = 0.014;  death
rate: 33.3% vs 0.8%, P = 0.001).
        Logistic regression analysis of the independent
variables demonstrated that the most important
predictors   for   bleeding   (P = 0.000)   and   death ( P=
0.003) was only platelet count 70 × 109/L or less.
        Eight patients (1.6%) died after liver biopsy
between  1987-1993.  Only  five  of  these  deaths  could
be  definitely  attributed  to  liver  biopsy  and  one
additional  death  was  probably  related  to  biopsy
procedures.  Therefore,  the  actual  death  rate  should
be  1.2%  (6  of  484).  In  three  of  the  attributable
deaths,   bleeding   and   puncture   wounds   were
observed  during  laparotomy;  in  two  other   cases,
Hct  was  markedly  decreased  both  3  and  24  hours
post-biopsy.  One  patient  developed  sudden  dyspnea
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and    in    which    pneumothorax    could    not    be
excluded;  thus,  this  death  is  probably  related  to
biopsy.   Two   of   the   deaths   may   not   have   been
associated with liver biopsy; the first patient died of
pulmonary   hemorrhage   and   the   second   of
pneumonia with sepsis.

Table 1    The number of liver biopsies, demographic data, pre-
biopsy laboratory data and pathological results comparing
between 1987-1993 and 1994-1996

1987-1993   1994-1996      P- value

Liver biopsies (%) 367 (75.8)    117 (24.2)           NS
Mean age (years)        51           48           NS
Gender (%)           NS
Male (n=372)      74.5          80.4
Female (n=112)      25.5          19.6
Hct (%) 34.40±8.33     33.35±8.39           NS
PT (sec) 14.15±2.34     13.61±1.63           NS
PTT (sec) 32.61±6.67     33.19±5.88           NS
Platelet (×109/L)    298±172        332±162           NS
TB+ (g/dl)   1.33±1.22       1.30±1.30           NS
AST+ (U/L)    125±117.64   148.44±134.36         NS
ALT+ (U/L) 82.03±80.37     90.86±78.72           NS
ALP+ (U/L)           355.69±278.32   347.10±303.76         NS
Alb+ (g/dl)   3.54±0.75       3.58±0.81           NS
Hepatic malignancy       49.3           36.8         0.019

NS:  No  statistical  significant,  TB:  Total  bilirubin,  AST:  Aspartate
aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline
phosphatase, Alb: Albumin

Figure 1    Indications  for  liver  biopsy.  The  most  comm  on
indication  was  presence  of  a  space occupying  lesion  (57.2%,  277
of 484), other indications were found less frequent respectively.

DISCUSSION
In  this  patient  population,  the  overall  complication
rate   was   6.4%   and   the   over   all   death   rate   was
1.6%.  Our  complication  and  death  rates  were
unusually high as compared with other studies which
have  shown  a  complication  rate  of  0.13% - 3.2%,
and  a  mortality  rate  0% - 0.33%[1,6,7].  However,
MaVay  and  associates  also  reported  a  high  rate  of
major bleeding (4.5%)[6].
        We found the most important independent risk
factors  for  bleeding  complications  and  death  were
platelet  count  of  70 × 109/L  or  less.  However,
prolonged   PT  > 3  seconds   over   control   and
prolonged  PTT  > 10  seconds  over  control  also

contributed     to     the     increasing     bleeding
complications.    Our    study    support    those    of
commonly   considered   contraindications   for   liver
biopsy  that  is  a  platelet  count  of  50-80 × 109/L  or
less  or  a  PT >3  seconds[1,8].  Shama  et al  also  found
no  bleeding  in  16  patients  with  platelet  counts  of  61-
90 × 109/L,  but  3  of  13  patients  with  platelet  counts
of 30-60 ×109/L bled[9]. Ewe, while investigating
laparoscopic   liver   bleeding   time,   found   bleeding
from the biopsy site occurred in cases with a platelet
count  of  50 × 109/L  or  less,  but  this  bleeding  could
be  stopped  with  compression[10].  Although  these
studies  demonstrated  no  increased  risk  of  bleeding
with  a  platelet  count  greater  than  60 × 109/L,  one
patient  in  our  study  with  platelet  count  of  63 × 109/L
had  post  liver  biopsy  bleeding.  Therefore,  we  chose
a  platelet  count  of  greater  than  70 × 109/L  as  the
safety margin for doing liver biopsy. Sherlock also
recommended   that   liver   biopsy   should   not   be
performed   when   platelet   count   was   less   than   80
×109/L[1].  In  this  study,  PT  being  greater  than  3
seconds  is  a  risk  for  bleeding  complication,  but
McVay   et   al   have   reported   that   mild   prolongation
of PT and PT T 1.1-1.5 times that of normal is not
associated with  increased bleeding complications[6].
Other studies have also shown no increased risk for
bleeding  in  open  surgical  procedures  if  PT  and  PTT
were    prolonged    by    1.5    times    or    less[3,11].
Therefore,  it  has  been  suggested  that  bleeding  after
liver   biopsy   is   a   random   event   that   cannot   be
predicted by currently available methods[9,11], local
intrahepatic clotting and elastic factors may prevent
bleeding[10].
         In  this  study,  the  death  rate  decreased  from
2.2%   in   1987-1993   to   0%   in   1994-1996.   This
decrease  was  not  statistically  significant  probably
due   to   the   small   sample   size   of   patients   biopsied
between   1994-1996.   Gilmore   et   al   reported   a
frequency of bleeding complications of 3.25% when
biopsies     were   performed   by   inexperienced
physicians   (less   than   20   previous   biopsies
performed),    which    was    higher    than    the
complication  rate  of  1.1%  when  biopsies  were
performed  by  physicians  who  had  done  more  than
100 biopsies before[3]. A survey in Switzerland also
showed  the  complication  rate  was  markedly  higher
in   physicians   with   less   experience   (0.88%   in
physicians  who  performed  biopsies  less  than  12
times   per   year   vs   0.06%   in   physicians   who
performed  biopsies  50  or  more  times  per  year)[12].
This  may  suggest  that  liver  biopsy  complication  rate
is determined  by both the experience and training of
those performing the procedure.
       As   in   other   studies,   the   most   frequent
indication  for  liver  biopsy  was  the  presence  of  a
space  occupying  lesion  and  the  most  frequent
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pathological  diagnosis  was  hepatic  malignancy[6,9].
Our   study   showed   no   association   between
pathological  findings  and  bleeding  complications.
Hepatic  malignancy  and  cirrhosis  have  previously
been  identified  as  risk  factors  by  Gonalez-Vallina,
Mc  Gill,  and  Fisher  et  al[6,8,13].  In  these  reports,
Vim-Silverman  and  Tru-cut  needles  were  frequently
used  and  may  have  caused  increased  bleeding.
Malignancy  may  also  predispose  to  bleeding   because
of  hypervascularity  and  capillary  fragility,   cirrhosis
is  thought  to  increase  the  risk  of  bleeding  due  to
large   subcapsular   venous   pooling[9].   However,
Paisal  showed  no  significant  increase  in  bleeding  due
to cirrhosis[14].

CONCLUSIONS
Bleeding  complications  of  percutaneous  liver  biopsy
may  occur  in  the  setting  of  a  platelet  counts  of  70×
109/L  or  less,  a  prolonged  PT  > 3  seconds  over
control,  or  a  PTT  > 10  seconds  over  control.  In
order   to   minimize   complications,   all   pre   biopsy
patients   should   be   screened   with   platelet   counts,
PT,  and  PTT.  If  any  of  these  value  is  abnormal,  it
should be corrected with FFP or platelet concentrate
before   liver   biopsy.   This   study   showed   that
physician  experience  is  not  a  statistically  significant
risk   factor   for   complications   of   liver   biopsy.
However   other   reports   have   suggested   that
performance   of   liver   biopsy   by   untrained   or
inexperienced  physician  increase  complications.
Therefore,  percutaneous  liver  biopsy  should  be
performed  or  supervised  by  an  expert  in
gastroenterology;   this   is   especially   important   in
high risk cases.
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